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(54) POWER TRANSMISSION MECHANISM 



(57) When power is transmitted from a pulley (32) 
of an engine (E) to a receiving member (35) of a com- 
pressor, a power transmitting arm (42) is elastically de- 
formed by force generated by transmission torque. The 
power transmitting arm (42) thus permits an engaging 



recess (43) to change its position with respect to the re- 
ceiving member (35). Accordingly, the pulley (32) and 
the receiving member (35) are permitted to rotate rela- 
tive to each other in a predetermined angular range with 
a roller (39) sliding in the engaging recess (43) while 
rolling in the engaging recess (43) in a contact state. 
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Description 

Technical Field 

[0001] The present invention relates to power trans- 
mission mechanisms that are capable of dampening 
variation in transmission torque between a pair of rotary 
bodies. 

Background Technique 

[0002] Japanese Unexamined Patent Publication No. 
11-30244 discloses this type of power transmission 
mechanism. In the mechanism, a rotary body of an ex- 
ternal drive source is connected to a rotary body of a 
certain device through an elastic member formed of, for 
example, rubber, such that power can be transmitted 
from one rotary body to the other. When the external 
drive sourcetransmitspowerto the device, force caused 
by transmission torque acts to elastically deform the 
elastic member, thus allowing the rotary bodies to rotate 
relative to each other. 

[0003] Thus, even though variation in the output 
torque of the external drive source or variation in the 
drive torque of another device driven by the external 
drive source causes variation in the transmission torque 
between the two rotary bodies, the variation is damp- 
ened through the relative rotation of the rotary bodies 
enabled by the elastic deformation of the elastic mem- 
ber. 

[0004] However, in this conventional technique, the 
dampening of the variation in the transmission torque 
depends exclusively on the elastic deformation of the 
elastic member. Thus, the dampening of the variation in 
the transmission torque of this technique is insufficient. 

Disclosure of the Invention 

[0005] It is an objective of the present invention to pro- 
vide a power transmission mechanism that is capable 
of efficiently dampening variation in transmission torque 
between a pair of rotary bodies. 

[0006] To achieve the above objective, a power trans- 
mission mechanism according to the present invention 
includes a first rotary body that has an engaging projec- 
tion, a second rotary body that is located coaxial with 
the first rotary body and has an engaging recess, the 
engaging projection engaging with the engaging recess 
to connect the first and second rotary bodies to each 
other such that power transmission is permitted, at least 
one of the engaging projection and recess being config- 
ured to change its position with respect to the associated 
rotary body, and an elastic memberthat is elastically de- 
formed by force generated by transmission torque for 
permitting at least one of the engaging projection and 
recess to change its position, thereby enabling the ro- 
tary bodies to rotate relative to each other in a predeter- 
mined angular range with the engaging projection slid- 



ing in the engaging recess, wherein, during the power 
transmission between the first and second rotary bod- 
ies. The power transmission mechanism is character- 
ized in that the engaging projection is a rolling compo- 
5 nent rotationally supported by the first rotary body, and 
the rolling component slides in the engaging recess 
while rolling in the engaging recess in a contact state. 



Fig. 1 is across-sectional view showing a compres- 
sorthat has a powertransmission mechanism of an 
15 embodiment according to the present invention; 

Fig. 2 is an enlarged view showing the vicinity of the 
powertransmission mechanism of Fig. 1, which is 
across-sectional view taken along NneA-A of Fig. 3; 

20 

Fig. 3 is a front view showing the power transmis- 
sion mechanism from which a cover is removed; 

Fig. 4 is a view explainingthe operation of the power 
25 transmission mechanism; 

Fig. 5 is a view explaining atorque limiting operation 
of the power transmission mechanism; 

30 Fig. 6 is a view explaining the torque limiting oper- 
ation of the powertransmission mechanism; 

Fig. 7 is a cross-sectional view showing a power 
transmission mechanism of a second embodiment 
35 according to the present invention; and 

Fig. 8 is a view showing a modification of the 
present invention. 



[0008] First and second embodiments, or power 
transmission mechanisms of the present invention that 
are applied to swash plate type variable displacement 
compressors for vehicle air conditioners, will now be de- 
scribed. Regarding the second embodiment, the de- 
scription focuses on the difference between the first em- 
bodiment and the second embodiment. Further, same 
or like reference numerals are given to parts of the sec- 
ond embodiment that are the same as or like corre- 
sponding parts of the first embodiment, thus avoiding to 
repeat the description of these parts. 
[0009] As shown in Fig. 1 , the compressor includes a 
cylinder block 1 , a front housing member 2 that is se- 
curely joined with a front end of the cylinder block 1 , and 
a rear housing member 4 that is securely joined with a 
rear end of the cylinder block 1 with a valve plate 3 ar- 
ranged between the cylinder block 1 and the rear hous- 
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ing member 4. The cylinder block 1 , the front housing 
member 2, and the rear housing member 4form a hous- 
ing of the compressor. 

[0010] A crank chamber 5 is formed in a space en- 
compassed by the cylinder block 1 and the front housing 
member 2. A drive shaft 6 is rotationally supported in 
thecrankchamber5. Inthecrankchamber5, a lug plate 
1 1 is secured to the drive shaft 6 to rotate integrally with 
the drive shaft 6. 

[001 1 ] A front end of the drive shaft 6 is operationally 
connected to an engine E of a vehicle through a power 
transmission mechanism PT. The power transmission 
mechanism PT may be a clutch mechanism (for exam- 
ple, an electromagnetic clutch mechanism) that selec- 
tively transmits and blocks power in accordance with ex- 
ternal electric controlling. Alternatively, the power trans- 
mission mechanism PT may be a constant transmitting 
type clutchless mechanism (for example, a belt com- 
bined with a pulley) that does not include the clutch 
mechanism. In the first embodiment, the power trans- 
mission mechanism PT is a clutchless type. A clutch 
type power transmission mechanism PT will be de- 
scribed in detail in the second embodiment. 
[001 2] The crank chamber 5 accommodates a swash 
plate 12. The swash plate 1 2 is supported to slide along 
the drive shaft 6 and incline with respect to the drive 
shaft 6. A hinge mechanism 13 is located between the 
lug plate 11 and the swash plate 12. Thus, due to the 
hinge connection between the swash plate 12 and the 
lug plate 11 through the hinge mechanism 13 and the 
supporting of the swash plate 12 by the drive shaft 6, 
the swash plate 12 rotates integrally with the lug plate 
1 1 and the drive shaft 6 and inclines with respect to the 
drive shaft 6 while sliding along the drive shaft in the 
axial direction L. 

[0013] A plurality of cylinder bores 1a (only one is 
shown in Fig. 1 ) are formed in the cylinder block 1 and 
are located around the drive shaft 6. Each cylinder bore 
1 a receives a single-headed piston 20 that reciprocates 
in the cylinder bore 1 a. Front and rear openings of each 
cylinder bore 1 a are closed by the valve plate 3 and the 
piston 20. A compression chamber is formed in each 
cylinder bore 1a. The volume of each compression 
chamber is varied in accordance with movement of the 
associated piston 20. Each piston 20 is connected to the 
outer periphery of the swash plate 1 2 through shoes 1 9. 
Thus, when the swash plate 12 rotates integrally with 
the drive shaft 6, the shoes 19 convert the rotation of 
the swash plate 12 to the movement of each piston 20. 
[0014] The valve plate 3 and the rear housing member 
4 form a suction chamber 21 and a discharge chamber 
22. Corresponding to each cylinder bore 1a, the valve 
plate 3 includes an inlet port 23, an inlet valve 24 that 
selectively opens and closes the inlet port 23, an outlet 
port 25, and an output valve 26 that selectively opens 
and closes the output port 25. Each inlet port 23 con- 
nects the associated cylinder bore 1a to the suction 
chamber 21 . Each outlet port 25 connects the associat- 



ed cylinder bore 1 a to the discharge chamber 22. 
[001 5] When each piston 20 moves from the top dead 
center to the bottom dead center, refrigerant gas flows 
from the suction chamber 21 to the associated cylinder 

5 bore 1 a through the associated inlet port 23 opened by 
the inlet valve 24. When the piston 20 moves from the 
bottom dead center to the top dead center, the refriger- 
ant gas is compressed to a predetermined pressure in 
the cylinder bore 1 a and is discharged to the discharge 

10 chamber 22 through the associated outlet port 25 
opened by the outlet valve 26. 

[0016] In the compressor, the pressure in the crank 
chamber 5 is adjusted by an electromagnetic control 
valve CV, thus changing the inclination angle of the 
15 swash plate 12 to a certain value between a maximum 
value (corresponding to the state of Fig. 1) and a mini- 
mum value. 

[0017] A bleeding passage 27 connects the crank 
chamber 5 to the suction chamber 21 . A supply passage 

20 28 connects the discharge chamber 22 to the crank 
chamber 5. The electromagnetic control valve CV is lo- 
cated in the supply passage 28. A control device (not 
shown) adjusts the opening size of the control valve CV 
to adjust the amount of the highpressure refrigerant gas 

25 that flows from the discharge chamber 22 to the crank 
chamber 5 through the supply passage 28. The pres- 
sure in the crank chamber 5 is determined in accord- 
ance with equilibrium between this amount and the 
amount of the gas that flows from the crank chamber 5 

30 to the suction chamber21 through the bleeding passage 
27. When the pressure in the crank chamber 5 varies, 
the pressure difference between the crank chamber 5 
and each cylinder bore 1a that acts on the associated 
piston 20 varies. This changes the inclination angle of 

35 the swash plate 1 2, thus varying the stroke of each pis- 
ton 20, or the displacement of the compressor. 
[0018] As shown in Figs. 2 and 3, a support cylinder 
31 projects from an outer side of the front housing mem- 
ber 2 and encompasses the front end of the drive shaft 

40 6. A pulley 32, or a first rotary body, includes a cylindrical 
belt receiving portion 32a and an annular support por- 
tion 32b. A belt 33 is connected to the output shaft of 
the engine E (see Fig. 1) and is wound around the belt 
receiving portion 32a. The support portion 32b projects 

45 radially inward from the inner side of the belt receiving 
portion 32a. The support cylinder 31 rotationally sup- 
ports the pulley 32 through a bearing 34 at the support 
portion 32b. That is, the pulley 32 is located coaxial with 
the drive shaft 6 around the axis L and rotates relative 

50 to the drive shaft 6. 

[0019] A receiving member 35, or a second rotary 
body, is secured to the front end of the drive shaft 6 and 
rotates integrally with the drive shaft 6. The receiving 
member 35 includes a cylindrical member 35a and a 

55 disk-like hub 35b. The cylindrical member 35a is secure- 
ly fitted around the front end of the drive shaft 6. The 
hub 35b engages with the front end of the cylindrical 
member 35a. Although not illustrated, a structure such 
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as a spline engagement structure and a key structure 
engages the drive shaft 6 with the cylindrical member 
35a and the cylindrical member 35a with the hub 35b in 
a rotational direction of the drive shaft 6. 
[0020] A plurality of (in this embodiment, four) support 
pins 36 are securely fitted in a rear outer circumferential 
portion of the hub 35b. The support pins 36 are located 
around the axis L at predetermined intervals (in this em- 
bodiment, 90 degrees). A cylindrical sleeve 37 is fitted 
around the outer side of each support pin 36 through 
appropriate pressure. Thus, if a relatively large rotation 
force acts on each sleeve 37, the sleeve 37 rotates rel- 
ative to the associated support pin 36. 
[0021 ] A plurality of (in this embodiment, four) engag- 
ing pins 38 are securely fitted in the front side of the 
support portion 32b of the pulley 32. The engaging pins 

38 are located around the axis L at predetermined inter- 
vals (in this embodiment, 90 degrees). Each engaging 
pin 38 rotationally supports a cylindrical roller 39, or an 
engagement projection and rolling component. The roll- 
ers 39 are located radially outward from the sleeves 37 
in the pulley 32. Each roller 39 may be formed of metal 
or resin or rubber. For example, if each roller 39 is 
formed of resin, it is preferred the following materials are 
selected in terms of anti-abrasive performance and slid- 
ing performance with respect to an engagement recess 
43 (a sliding surface 43a), which will be later described. 
The materials include polyetheretherketone, fluorine 
contained resin such as polytetrafluoroethylene, pheno- 
larakyl such as SK resin (trade name: product of 
SUMIKIN KAKO KABUSHIKI KAISHA), polyamideim- 
ide, polyphenylene sulfide that contains 50 weight per- 
cent of polytetrafluoroethylene, mixture of polyphe- 
nylene sulfide, polytetrafluoroethylene, and carbon fib- 
er, polyamide such as Nylon 66, and acetal copolymers. 
[0022] An annular fitting groove 32c is formed in a 
front inner circumferential side of the belt receiving por- 
tion 32a of the pulley 32. A flat annular engaging mem- 
ber 40 is securely fitted in the fitting groove 32c at an 
outer circumferential portion of the engaging member 
40. An annular restricting ring 41 is connected to the 
pulley 32 through the inner periphery of the engaging 
member 40. The restricting ring 41 is located coaxial 
with the pulley 32 around the axis L and encompasses 
the sleeves 37 and the rollers 39. An intermediate por- 
tion of an inner circumferential side of the restricting ring 
41 that opposes a cylindrical surface 39a of each roller 

39 projects smoothly inward, thus forming a restricting 
surface 41a. 

[0023] A power transmitting arm 42 is a plate spring 
and is located between each sleeve 37 and the corre- 
sponding roller 39. That is, a proximal portion of each 
power transmitting arm 42 is securely wound around the 
sleeve 37 of the associated support pin 36. Each power 
transmitting arm 42 connects each sleeve 37, which is 
located radially inward, to the corresponding roller 39, 
while forming a curve that slightly projects in a radial 
outward direction of the pulley 32. Each roller 39 is lo- 



cated radially outward from the corresponding sleeve 37 
and is located offset from the sleeve 37 clockwise with 
respect to the axis L, as viewed in Fig. 3. 
[0024] A distal portion of each power transmitting arm 
5 42 has a section that projects radially outward from the 
roller 39 of the corresponding support pin 38 at a posi- 
tion between the roller 39 and the restricting surface 41 a 
of the restricting ring 41 , or in the pulley 32. The distal 
portion of each power transmitting arm 42 also has a 
section that is curved in a radial inward direction of the 
pulley 32 along the cylindrical surface 39a of the corre- 
sponding roller 39. This structure forms an engaging re- 
cess 43 near the distal end of each power transmitting 
arm 42 for accommodating the corresponding roller 39. 
In other words, each power transmitting arm 42 of the 
receiving member 35 engages with the corresponding 
roller 39 of the pulley 32 at the engaging recess 43, or 
through engagement between a projection and a re- 
cess. This enables power transmission between the re- 
ceiving member 35 and the pulley 32. Further, the re- 
ceiving member 35 is connected to the pulley 32 such 
that the receiving member 35 rotates relative to the pul- 
ley 32 in a predetermined angular range. 
[0025] A fulcrum portion 44 is formed of, for example, 
rubber and is secured to an outer side 42a of each power 
transmitting arm 42 that faces the restricting surface 41 a 
of the restricting ring 41 , through vulcanizing adhesion. 
The fulcrum portion 44 of each power transmitting arm 
42 is compressed between the outer side 42a of the 
power transmitting arm 42 and the restricting surface 
41 a of the restricting ring 41 . The force that acts against 
the compression presses the power transmitting arm 42 
against the corresponding roller 39. In this state, the cy- 
lindrical surface 39a of each roller 39 is pressed against 
the sliding surface 43a of the engaging recess 43 of the 
corresponding power transmitting arm 42. Each sliding 
surface 43a is a curved concave surface. The curvature 
of the cylindrical surface 39a of each roller 39 is larger 
than that of the sliding surface 43a of each engaging 
recess 43. Accordingly, each cylindrical surface 39a lin- 
early contacts the corresponding sliding surface 43a. 
[0026] Since the sliding surface 43a of each engaging 
recess 43 is the curved concave surface, the angle at 
which the sliding surface 43a inclines in a circumferen- 
tial direction of the pulley 32 becomes gradually larger 
toward a distal end and a proximal end of the power 
transmitting arm 42. Thus, if each roller 39 and the cor- 
responding power transmitting arm 42 move relative to 
each other in the circumferential direction of the pulley 
32 from the state of Fig. 3 such that the position at which 
the cylindrical surface 39a contacts the sliding surface 
43a shifts toward the distal or proximal end of the power 
transmitting arm 42, the roller 39 generates force to 
press the power transmitting arm 42 in a radial outward 
direction of the pulley 32. 

[0027] A lidded cylindrical cover 45 has a flange 45a 
that is formed at its outer circumference. The cover 45 
is securely fitted in the fitting groove 32c through the 
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flange 45a, together with the outer circumferential por- 
tion of the engaging member 40. The cover 45 encom- 
passes the front side of the pulley 32. The space be- 
tween the cover 45 and the pulley 32 accommodates 
the components forthe powertransmission between the 
pulley 32 and the drive shaft 6 (such as the receiving 
member 35, the support pins 36, the engaging pins 38 
(the rollers 39), the restricting ring 41, and the power 
transmitting arms 42). 

[0028] The power of the engine E is transmitted to the 
pulley 32 through the belt 33. The power is then trans- 
mitted to the receiving member 35 through the rollers 
39 of the pulley 32 and the power transmitting arms 42 
engaged with the rollers 39. Thus, the power is trans- 
mitted to the drive shaft 6. The powertransmission gen- 
erates transmission torque between the pulley 32 of the 
engine E and the receiving member 35 of the compres- 
sor. The transmission torque moves the rollers 39 rela- 
tive to the corresponding power transmitting arms 42 
such that the pulley 32 rotates relative to the receiving 
member 35. 

[0029] If the pulley 32 rotates clockwise as shown in 
Fig. 4, the transmission torque moves the receiving 
member 35 relative to the pulley 32, or counterclock- 
wise. Thus, each roller 39 moves relative to the corre- 
sponding power transmitting arm 42 in the circumferen- 
tial direction of the pulley 32. This shifts the position at 
which the cylindrical surface 39a of each roller 39 con- 
tacts the sliding surface 43a of the corresponding en- 
gaging recess 43 toward the distal end of the power 
transmitting arm 42. In this state, the contact position 
between the cylindrical surface 39a and the sliding sur- 
face 43a corresponds to a power point, and the position 
at which the fulcrum portion 44 abuts against the restrict- 
ing surface 41 a of the restricting ring 41 corresponds to 
afulcrum point. Thus, a portion of the power transmitting 
arm 42 distal from the fulcrum portion 44 elastically de- 
forms in the radial outward direction of the pulley 32. 
That is, each powertransmitting arm 42 is elastically de- 
formed by the force generated by the transmission 
torque, thus forming an elastic member that permits 
each engaging recess 43 to change its position with re- 
spect to the receiving member 35 (deformation of the 
sliding surface 43a). 

[0030] If the compressor displacement increases, the 
transmission torque between the pulley 32 and the re- 
ceiving member 35 becomes larger. This increases the 
force that acts to elastically deform the distal portion of 
each power transmitting arm 42 in the radial outward 
direction of the pulley 32. Thus, each roller 39 further 
elastically deforms the power transmitting arm 42 and 
distally moves relative to the corresponding power 
transmitting arm 42. Accordingly, while each roller 39 
slides along the sliding surface 43a of the corresponding 
engaging recess 43 as rolling on the same in a contact 
state, the contact position between the cylindrical sur- 
face39a of the roller 39 and the sliding surface 43ashifts 
toward the distal end of the powertransmitting arm 42. 



As a result, the relative rotational angle between the pul- 
ley 32 and the receiving member 35 increases. 
[0031] In contrast, if the compressor displacement de- 
creases, the transmission torque between the pulley 32 
5 and the receiving member 35 becomes smaller. This re- 
duces the force that acts to elastically deform the distal 
portion of each powertransmitting arm 42 in the radial 
outward direction of the pulley 32. Thus, some accumu- 
lated elastic force is released from each power transmit- 
10 ting arm 42 such that the corresponding roller 39 prox- 
imally moves relative to the powertransmitting arm 42. 
Accordingly, while each roller 39 slides along the sliding 
surface 43a of the corresponding engaging recess 43 
as rolling on the same in a contact state, the contact 
15 position between the cylindrical surface 39a of the roller 
39 and the sliding surface 43a shifts toward the proximal 
end of the power transmitting arm 42. As a result, the 
relative rotational angle between the pulley 32 and the 
receiving member 35 decreases. 
20 [0032] As described, as long as the load torque of the 
compressor does not adversely affect the engine E, or 
remains less than a maximum value, the contact posi- 
tion between the cylindrical surface 39a of each roller 
39 and the sliding surface 43a of the corresponding en- 
25 gaging recess43 is maintained within thesliding surface 
43a. That is, each roller 39 is maintained as engaged 
with the corresponding engaging recess 43 such that 
power is continuously transmitted from the engine E to 
the drive shaft 6. 
30 [0033] However, as shown in Fig. 5, if the load torque 
of the compressor becomes equal to or larger than the 
maximum value due to a problem (for example, dead- 
locking) of the compressor, the elastic force of each 
power transmitting arm 42 cannot hold the contact po- 
35 sition between the cylindrical surface 39a of each roller 
39 and the sliding surface 43a of the corresponding en- 
gaging recess 43 within the sliding surface 43a. Thus, 
each roller 39 falls from the corresponding engaging re- 
cess 43 in a distal direction of the power transmitting 
40 arm 42, or separates from the sliding surface 43a, such 
that the roller 39 is disengaged from the power transmit- 
ting arm 42. This blocks the power transmission from 
the pulley 32 to the receiving member 35. Accordingly, 
the engine E is prevented from being affected by the 
45 excessive load torque of the compressor. 

[0034] When each roller 39 is disengaged from the 
corresponding powertransmitting arm 42, the pulley 32 
freely rotates relative to the receiving member 35. Thus, 
each roller 39, which is attached to the pulley 32, con- 
50 tacts the outer side 42a of the adjacent power transmit- 
ting arm 42 on the movement path of the roller 39, or 
the powertransmitting arm 42 that has been located ad- 
jacent to the original power transmitting arm 42 during 
the powertransmission. Thus, as shown in Fig. 6, the 
55 contact between each roller 39 and the outer side 42a 
of the corresponding power transmitting arm 42 gener- 
ates force that acts to rotate the power transmitting arm 
42 around the support pin 36. Accordingly, the power 
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transmitting arm 42, together with the associated sleeve 
37 that securely supports the powertransmitting arm 42, 
rotates clockwise around the support pin 36, as viewed 
in the drawing. In other words, each roller 36 and the 
engine E, which moves the rollers 36 relative to the pow- 
er transmitting arms 42 even when the power transmis- 
sion is suspended, form a movingforce applying means. 
[0035] Accordingly, although the engaging recess 43 
of each powertransmitting arm 42 is located radially out- 
ward from the pulley 32 immediately after separation 
from the corresponding roller 39, the engaging recess 
43 returns to a position near the drive shaft 6 after an 
about quarter cycle of rotation of the pulley 32, or once 
the roller 39 abuts against the adjacent powertransmit- 
ting arm 42. As described, each sleeve 37 is fitted 
around the associated support pin 36 through appropri- 
ate pressure. Thus, if an external force (for example, 
force generated by vibration of the veh icle) acts on each 
sleeve 37, the sleeve 37 reliably holds the correspond- 
ing power transmitting arm 42 at a position retreated 
from the corresponding roller 39 (the state of Fig. 6). 
Thus, any powertransmitting arm 42 does not interfere 
with the adjacent roller 39, which approaches the power 
transmitting arm 42. This prevents noise and vibration 
from being otherwise caused by repeated hitting of the 
rollers 39 and the powertransmitting arms 42. 
[0036] When the engine E actually drives the com- 
pressor and the output torque of the engine E or the 
drive torque of an auxiliary device driven by the engine 
E other than the compressor (for example, a hydraulic 
pump of a power steering device) varies, the transmis- 
sion torque between the pulley 32 and the receiving 
member 35 also varies. In this state, the contact position 
between the cylindrical surface 39a of each roller 39 and 
the sliding surface 43a of the corresponding engaging 
recess 43 repeatedly shifts. That is, the pulley 32 re- 
peatedly alternates clockwise movement and counter- 
clockwise movement relative to the receiving member 
35 in a predetermined angular range. This dampens the 
variation of the transmission torque between the pulley 
32 and the receiving member 35. 
[0037] When the aforementioned sliding of the cylin- 
drical surface 39a of each roller 39 along the sliding sur- 
face 43a of the corresponding engaging recess 43 is re- 
peated, resistance to the sliding friction occurs between 
the surfaces 39a, 43a. This further effectively dampens 
the variation of the transmission torque. In other words, 
in addition to the dampening of the transmission torque 
variation through the elastic deformation of each elastic 
member 42, the resistance to the friction between each 
roller 39 and the corresponding engaging recess 43 
dampens the transmission torque variation. 
[0038] Each roller 39 slides along the sliding surface 
43a of the corresponding engaging recess 43 while roll- 
ing on the same. Thus, for example, as compared to the 
structure in which each engaging pin 38 directly con- 
tacts the sliding surface 43a of the corresponding en- 
gaging recess 43, insufficient sliding performance due 



to static friction between the engaging pin 38 and the 
sliding surface 43a is suppressed. Further, the variation 
of the transmission torque reliably permits each engag- 
ing projection 39 to slide in the corresponding engaging 
5 recess 43. Accordingly, the aforementioned effect of 
dampening the transmission torque variation is further 
reliably obtained. 

[0039] The sliding surface 43a of each corresponding 
engaging recess 43 is a curved concave surface. Thus, 

10 for example, as compared to the case in which each slid- 
ing surface 43a is a combination of flat surfaces each 
inclined at a different angle with respect to a circumfer- 
ential direction of the pulley 32 (which remains within 
the scope and spirit of the present invention), the sliding 

15 surface 43a is easily configured to gradually vary its in- 
clination angle with respect to the circumferential direc- 
tion of the pulley 32. Further, the cylindrical surface 39a 
of each roller 39 smoothly slides along the sliding sur- 
face 43a. This allows the pulley 32 to smoothly rotate 

20 relative to the receiving member 35, thus effectively 
dampening the variation of the transmission torque. 
[0040] Each engaging recess 43 is included in the hub 
35b through the power transmitting arm 42 that func- 
tions as the elastic member. The elastic deformation of 

25 each power transmitting arm 42 permits the engaging 
recess 43 to change its position with respect to the hub 
35b (deformation of the sliding surface 43a). In other 
words, each elastic member 42 is located in a power 
transmitting path and is used as a power transmitting 

30 member. This structure needs fewer power transmitting 
members, as compared to, for example, the case in 
which the elastic member is not located in the power 
transmitting path. 

[0041 ] When the transmission torque varies, the con- 
35 tact position between the cylindrical surface 39a of each 
roller 39 and the sliding surface 43a of the correspond- 
ing engaging recess 43 repeatedly shifts in opposite di- 
rections along the sliding surface 43a. This varies the 
interval between the contact position and the fulcrum 
40 point with respect to which each power transmitting arm 

42 deforms (the abutment position of the fulcrum portion 
44 against the restricting ring 41). Thus, the elastic co- 
efficient of the power transmitting arm 42 constantly 
changes. This suppresses vibration resonance in rela- 

45 tive rotation between the pulley 32 and the receiving 
member 35 that is caused by the transmission torque 
variation. 

[0042] Each power transmitting arm 42 is a plate 
spring, and bending the power transmitting arm 42 
50 forms each engaging recess 43. The engaging recesses 

43 are thus easily formed. 

[0043] During the torque transmission, each power 
transmitting arm 42 elastically deforms (each engaging 
recess 43 changes its position) in the radial direction of 
55 the pulley 32. If the torque transmission is blocked, the 
powertransmitting arm 42 rotates in the radial direction 
of the pulley 32. Thus, it is unnecessary to save space 
for deformation and rotation of each powertransmitting 
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arm 42 in the axial direction L. This minimizes the power 
transmission mechanism PT and the compressor with 
this power transmission mechanism PT in the axial di- 
rection L. Particularly, if the compressor is used in a ve- 
hicle air conditioner, it is undesirableto enlarge the com- 
pressor in the axial direction L rather than in the radial 
direction in terms of the shape of an engine compart- 
ment in which the compressor is installed. Accordingly, 
the power transmission mechanism PT of the first em- 
bodiment has a configuration that is preferred for use in 
the compressor of a vehicle air conditioner. Further, 
when each power transmitting arm 42 deforms, reactive 
force does not act in the axial direction L of the drive 
shaft 6. This suppresses generation of external force in 
the axial direction L that adversely affects the compres- 
sor. 

[0044] The cover 45 encompasses the pulley 32. The 
space between the cover 45 and the pulley 32 accom- 
modates the power transmitting members (the receiving 
member 35, the support pins 36, the engaging pins 38, 
the restricting ring 41, the power transmitting arms 42, 
and the like). The power transmitting members are thus 
protected from contamination by substance such as wa- 
ter or oil or dust in the engine compartment. This sup- 
presses a decrease in durability due to the contamina- 
tion of the power transmitting members. Further, for ex- 
ample, a foreign object is prevented from being caught 
between each roller 39 and the associated engaging pin 
38 or the cylindrical surface 39a of the roller 39 and the 
sliding surface 43a of the corresponding engaging re- 
cess 43. This maintains smooth rolling of each roller 39. 
[0045] Next, a second embodiment of the present in- 
vention will be described. 

[0046] As shown in Fig. 7, in the second embodiment, 
the pulley 32 has an electromagnetic clutch mechanism 
that is capable of selectively permits and blocks power 
transmission in accordance with external electric con- 
trolling. That is, the hub 35b of the receiving member 35 
supports the cover 45 through a plate spring 51. The 
cover 45 securely supports an armature 52 that is locat- 
ed between the pulley 32 and the restricting ring 41 . The 
armature 52 securely supports the engaging pins 38. 
The restricting ring 41 does not engage with the pulley 
32. The restricting ring 41 is fitted around the power 
transmitting arms 42 and is thus supported. A core 53 
is located rearward from the pulley 32 in the front hous- 
ing member 2. 

[0047] When the core 53 is excited through external 
power supply, the pulley 32 attracts the armature 52 and 
the cover 45, together with the rollers 39 or the like, 
against the force of the plate spring 51 . A clutch surface 
52a of the armature 52 is thus pressed against a clutch 
surface 32d of the pulley 32. This permits power trans- 
mission between the pulley 32 and the engaging pins 
38 (the rollers 39). 

[0048] When the external power supply is nullified in 
this state to de-excite the core 53, the force of the plate 
spring 51 urges the armature 52 and the cover 45, to- 



gether with the roller 39 or the like, away from the pulley 
32. The clutch surfaces 32d, 52a thus separate from 
each other to block the power transmission between the 
pulley 32 and the engaging pins 38. 
5 [0049] In this embodiment, the compressor can be 
stopped through external controlling when, for example, 
cooling is unnecessary. This reduces the power loss of 
the engine E. 

[0050] The present invention may be embodied in the 
following forms without departing from the scope of the 
invention. 

[0051] For example, as shown in Fig. 8, the pulley 32, 
or the second rotary body, may include power transmit- 
ting arms 61 , or plate springs that each include the en- 
gaging recess 43. Further, the receiving member 35, or 
the first rotary body, includes the rollers 39. In the draw- 
ing, an engaging member 62 that rotationally supports 
each roller 39 is detachably attached to a connecting 
recess 63 of the receiving member 35. An urging spring 
64 urges each engaging member 62 away from the re- 
ceiving member 35. The engagement between each en- 
gaging member 62 and the receiving member 35 (the 
connecting recess 63) is maintained through the en- 
gagement between the corresponding roller 39 and the 
engaging recess 43. If the transmission torque between 
the pulley 32 and the receiving member 35 becomes ex- 
cessive and each roller 39 falls from the corresponding 
engaging recess 43, the force of the urging spring 64 is 
released to separate the associated engaging member 
62 from the corresponding connecting recess 63 of the 
receiving member 35. That is, when the transmission 
torque between the pulley 32 and the receiving member 
35 is excessive, each roller 39 (each engaging member 
62) separates from the pulley 32 and the receiving mem- 
ber 35. Thus, the power transmission between the pul- 
ley 32 and the receiving member 35 is reliably blocked. 
[0052] The power transmitting path does not neces- 
sarily have to include an elastic member. In other words, 
in the illustrated embodiment, for example, each power 
transmitting arm 42 may be substantially rigid. Further, 
the restricting ring 41 is configured to elastically deform 
in a direction to increase its radius and a direction to 
decrease the same. Thus, even if each roller 39 engag- 
es with the corresponding engaging recess 43, each 
power transmitting arm 42 (each engaging recess 43) 
rotates around the associated support pin 36 in accord- 
ance with the transmission torque. This permits each 
engaging recess 43 to change its position with respect 
to the receiving member 35. 

[0053] Each engaging pin 38 (each roller 39) may be 
located radially inward from each support pin 36 in the 
pulley 32. That is, the radial positions of each engaging 
pin 38 andthe corresponding support pin 36 in the pulley 
32 may be reversed from those of the illustrated embod- 
iment. 

[0054] In each powertransmitting arm 42, a portion of 
the outer side 42a may be cut and bent to form the sup- 
port portion 44 integrally with the powertransmitting arm 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 1 197 672 A1 



14 



42. 

[0055] A ball may replace each roller 39 as the rolling 
component. 

[0056] Each support pin 36 and each engaging pin 38 
may project perpendicular to the axis L such that each 
power transmitting arm 42 may elastically deform in the 
axial direction L of the pulley 32 when torque transmis- 
sion is permitted and rotates in the same direction when 
the torque transmission is blocked. 
[0057] Instead of each engaging recess, an engaging 
projection may be configured to change its position with 
respect to the rotary body that supports the engaging 
projection. In other words, forexample, the engaging re- 
cess 43 is fixedly formed in each engaging pin 38. Fur- 
ther, the roller39 that engages with the engaging recess 
43 in a projection -recess engagement manner is located 
at the distal portion of each power transmitting arm 42. 
In this case, the pulley 32 is the second rotary body, and 
the receiving member 35 is the first rotary body. 
[0058] Each engaging recess 43 and each engaging 
projection 39 may be configured to change its position 
with respect to the rotary bodies 32, 35, respectively. 
[0059] A spring may be located between each power 
transmitting arm 42 and the receiving member 35 for 
urging the power transmitting arm 42 in the radial inward 
direction of the pulley 32. The spring functions as the 
moving power applying means. The spring may be con- 
figured to, for example, urge the power transmitting arm 
42 toward the drive shaft 6. Alternatively, the spring may 
be located between each support pin 36 and the asso- 
ciated sleeve 37 for urging the sleeve 37 to rotate. In 
these structures, if each roller 39 separates from the cor- 
responding power transmitting arm 42, the power trans- 
mitting arm 42 may be rotated to a retreated position 
without contacting the roller 39. This reliably prevents 
noise or vibration from being otherwise caused by im- 
pact due to hitting of each power transmitting arm 42 
and the corresponding roller 39. 

[0060] The second embodiment may be modified 
such that the electromagnetic clutch structure is located 
between the receiving member 35 and the drive shaft 6. 
[0061 ] Each power transmission mechanism of the il- 
lustrated embodiments does not necessarily have to be 
used for the power transmission between the engine E 
and the air-conditioner compressor. The power trans- 
mission mechanism may be used for power transmis- 
sion between the engine E and an auxiliary device other 
than the air-conditioner compressor (for example, a hy- 
draulic pump of a power steering device, a mechanical 
supercharger, and a radiator cooling fan). Further, ap- 
plication of the power transmission mechanism is not 
restricted to a power transmitting path of a vehicle. For 
example, the power transmission mechanism may be 
applied to a power transmitting path of a machine tool 
between a drive source and a machining device. In other 
words, the power transmission mechanism of the illus- 
trated embodiments may be generally used in any pow- 
er transmitting path. 



Claims 

1 . A power transmission mechanism comprising: 

5 a first rotary body, wherein the first rotary body 

has an engaging projection; 
a second rotary body, which is located coaxial 
with the first rotary body, wherein the second 
rotary body has an engaging recess; 
10 the engaging projection engaging with the en- 

gaging recess to connect the first and second 
rotary bodies to each other such that power 
transmission is permitted; 
at least one of the engaging projection and re- 
15 cess being configured to change its position 

with respect to the associated rotary body; and 
an elastic member, wherein, during the power 
transmission between the first and second ro- 
tary bodies, the elastic member is elastically 
20 deformed by force generated by transmission 

torque for permitting at least one of the engag- 
ing projection and recess to change its position, 
thereby enabling the rotary bodies to rotate rel- 
ative to each other in a predetermined angular 
25 range with the engaging projection sliding in the 

engaging recess; 

wherein the power transmission mechanism 
is characterized in that the engaging projection is 
30 a rolling component rotationally supported by the 
first rotary body, and the rolling component slides in 
the engaging recess while rolling in the engaging 
recess in a contact state. 

35 2. The power transmission mechanism according to 
claim 1 , wherein the rolling component is a roller. 

3. The power transmission mechanism according to 
claim 1 or2, wherein a sliding surface of the engag- 

40 jng recess on which the engaging projection slides 
is a concave curved surface. 

4. The power transmission mechanism according to 
any one of claims 1 to 3, wherein at least one of the 

45 engaging recess and projection changes its posi- 
tion in a radial direction of the associated rotary 
body for permitting sliding between the two engag- 
ing portions. 

50 5. The power transmission mechanism according to 
any one of claims 1 to 4, wherein at least one of the 
engaging projection and recess is supported by the 
associated rotary body through the elastic member 
and is enabled to change its position with respect 
55 to the rotary body through the elastic deformation 
of the elastic member. 

6. The power transmission mechanism according to 
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claim 5, wherein the engaging recess is supported 
by the associated rotary body through the elastic 
member, the elastic member is a plate spring at 
least one end of which is secured to the rotary body, 
and the engaging recess is formed by bending the 
plate spring. 

7. The power transmission mechanism according to 
any one of claims 1 to 6, wherein the elastic member 
changes its elastic coefficient in accordance with 
variation in a relative rotational angle between the 
rotary bodies. 

8. The power transmission mechanism according to 
any one of claims 1 to 7, wherein the engaging pro- 
jection separates from the engaging recess for 
blocking the power transmission between the first 
and second rotary bodies when the transmission 
torque becomes excessive. 

9. The power transmission mechanism according to 
claim 8, 

wherein at least one of the engaging projection and 
the engaging recess that changes its position with 
respect to the associated rotary body is located in 
a power transmitting arm rotationally supported by 
the rotary body, and, if the engaging projection sep- 
arates from the engaging recess, the power trans- 
mitting arm receives moving force from a moving 
force applying means for rotating to a retreated po- 
sition at which the power transmitting arm is not in- 
terfered by the other of the engaging recess and the 
engaging projection during the relative rotation of 
the first and second rotary bodies. 

10. The power transmission mechanism according to 
any one of claims 1 to 9, wherein the first or second 
rotary body includes a clutch structure that is capa- 
ble of selectively transmits and blocks power in ac- 
cordance with external controlling. 

11. The power transmission mechanism according to 
any one of claims 1 to 1 0, further comprising a cov- 
er, wherein the cover encompasses the engaging 
projection, the engaging recess, and the elastic 
member. 

12. The power transmission mechanism according to 
claim 9, wherein the power transmitting arm is sup- 
ported by the associated rotary body to rotate in a 
radial direction of the rotary body. 

13. The power transmission mechanism according to 
claims 9 or 12, wherein the moving force applying 
means includes the other engaging portion, or the 
engaging projection or recess, and an external drive 
source that rotates this engaging portion relative to 
the power transmitting arm after the power trans- 
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mission is blocked. 

14. The power transmission mechanism according to 
any one of claims 1 to 13, wherein the rolling com- 

5 ponent is a ball. 

15. A compressor including the power transmission 
mechanism according to any one of claims 1 to 1 4, 
wherein the power transmission mechanism is lo- 

10 cated in a power transmitting path between the 
compressor and an external drive source. 
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